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(54) POWDERY MEDICINAL COMPOSITION FOR INHALATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition with favorable deposition onto the trachea, bronchial 
tube and lung by including medicinal fine particles formed to specific sphericity and a vehicle so as to optimize the 
mutual agglomeration of the medicinal fine particles and the adhesion between the medicinal fine particles and the 
vehicle. 

SOLUTION: This powder medicinal composition is obtained by including (A) medicinal fine particles formed to such a 
sphericity as to be ≥0.90 as a result of particle evaluation based on Wadell sphericity ψ s, having a size of pref 
0.5 10 μm [wherein, the medicinal being highly lipophilic one, such as a adrenal cortical hormone(e.g. beclometasone 
propionate), sex hormone (e.g. testosterone), activated vitamin D3, prostaglandin] and (B) a vehicle for common 
inhalants (e.g lactose) (pref. ≥95 wt.% thereof having a particle size of 30-150 μm), in the weight ratio A/B of 
pref. (0.1:99.9) to (50:50). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The medical-supplies constituent for powdered inhalation which changes including the medicine particle and 
excipient which were cast by 0.90 or more degrees of sphericity. 

[Claim 2] The medical-supplies constituent for powdered inhalation according to claim 1 whose medicine is a lipophilicity 
medicine. 

[Claim 3] The medical-supplies constituent for powdered inhalation according to claim 2 which is one sort chosen from 
the group which a lipophilicity medicine becomes from adenocoriticotropic hormone, sex hormone, active-vitamin-D 3 
kind, and prostagladins, or two sorts or more. 

[Claim 4] The medical-supplies constituent for powdered inhalation according to claim 1 which is one sort as which the 
excipient was chosen from a lactose, grape sugar, fruit sugar, the mannitol, the sucrose, the maltose, and the dextran, 
or two sorts or more. 

[Claim 5] The medical-supplies constituent for powdered inhalation according to claim 1 with which the medicine 
particle cast by the globular form is manufactured by the spray drying method. 

[Claim 6] The medical-supplies constituent for powdered inhalation according to claim 1 which has the particle diameter 
of the range whose 80% of the weight or more of the medicine particle cast by the globular form is 0.5 to 10 micrometer, 
and has the particle diameter of the range whose 95% of the weight or more of an excipient is 30 to 150 micrometer. 
[Claim 7] The medical-supplies constituent for powdered inhalation according to claim 1 whose weight ratio of a 
medicine and an excipient is 0.1:99.9-50:50. 

[Claim 8] The medical-supplies constituent for powdered inhalation according to claim 1 whose excipient is not the 
smooth front face of specific-surface-area S0>1.75. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the new drug constituent for powdered 
inhalation which the self-possessed amount in lungs of a medicine increased. Furthermore, by casting a medicine 
particle to a globular form in detail, the adhesion force of a medicine particle and an excipient is adjusted and it is 
related with the new drug constituent for powdered inhalation which the self-possessed amount in lungs of the medicine 
particle after being inhaled as a result increased. 
[0002] 

[Description of the Prior Art] The vapor is a tablet aiming at medicating the Lords, such as a trachea, a bronchial tube, 
and an alveolus, with a medicine from the oral cavity or a nasal cavity to a lower respiratory tract. With a lower 
respiratory tract here, it is defined as a trachea, a bronchial tube, a bronchiole, an alveolus, etc. among respiratory 
tracts. 

[0003] The vapor attracts attention also as a prescribing [ for the patient ]-a medicine method it is put in practical use 
as a partial medication tablet to chest diseases, such as asthma, bronchitis, and pulmonary emphysema, and make 
bioactive peptide, protein, etc. shift to a whole body blood flow from an alveolus in recent years. 
[0004] As a pharmaceutical form of such vapor, there are three, inhalation solution, chlorofluocarbon or a 
chlorofluorocarbon-repiacing material tablet, and the powder vapor. Inhalation solution is usually the solution of a 
medicine, it is atomized by the nebulizer, serves as a very small drop, is inhaled under a patient's spontaneous 
respiration, and carries out deposition in the form of a drop into a respiratory tract. Chlorofluocarbon or a 
chlorofluorocarbon-repiacing material tablet is a tablet in which the medicine was distributed or dissolved by 
chlorofluocarbon or the chlorofluorocarbon-repiacing material under pressurization, and the pressurization container 
called pressure-type fixed quantity nebulizer (MeteredDose Inhaler; MDI) is filled up with it, and it is used. If wide 
opened from MDI under pressurization, chlorofluocarbon or a chlorofluorocarbon-repiacing material will evaporate, the 
medicine which was being dissolved and distributed will usually serve as particle powder of a medicine, and the 
deposition of the time of medication will be carried out into a respiratory tract, moreover, the particle powder with 
which the powder vapor is mainly concerned with a medicine — a powdered constituent — carrying out — an excipient 
etc. containers, such as a blister, — being filled up — usually — a patient's own inhalation of air — the particle 
powder in [ a suitable medication machine to ] this container — powder — aerosol — it is-izing and inhaled and 
deposition is carried out into a respiratory tract as medicine powder 

[0005] Among the pharmaceutical forms of these vapor, since inhalation solution has the risk of mixing, such as 
bacteria, in case medication with a heavy expensive and large nebulizer generally fills up a nebulizer with a ** sake and 
a medical fluid, it is not suitable for the patient itself prescribing a medicine for the patient except a medical institution. 
Although chlorofluocarbon or a chlorofluorocarbon-repiacing material tablet has lightweight MDI which is a medication 
machine, and portability is good, and the sealed container is filled up with a tablet and it is, chlorofluocarbon is ozone 
layer depletion and a chlorofluorocarbon-repiacing material is the factor of greenhouse effect, and when considering 
earth environment, you should refrain from the use. To these, generally, the powder vapor of the medication machine is 
lightweight, its portability is good, and it is constituted so that bacterial mixing may be prevented, and it is considered to 
be the pharmaceutical form of the ideal vapor from a component which is concerned with environmental destruction into 
a tablet not being included. 

[0006] Furthermore, there are the following three sorts in the powder vapor. 

(1) When the mixed particle with which the medicine particle and the excipient particle with a larger particle size than 
this medicine particle chosen from a lactose etc. were mixed uniformly is prescribed for the patient into a respiratory 
tract from a suitable container, although deposition is carried out to the oral cavity, the pharynx, or the pharynx, for an 
excipient, only a medicine particle is attainment and the powdered constituent which carries out deposition even to 
lower respiratory tracts, such as a trachea and a bronchial tube. 

[0007] (2) The powdered constituent in which it reaches and the medicine particle which the composition medicine 
particle dissociated during the flight and it generated when the powdered tablet to which the granulation of the medicine 
particles is softly carried out, and they serve as a comparatively big particle size was prescribed for the patient into the 
respiratory tract from the suitable container carries out deposition to lower respiratory tracts, such as a trachea and a 
bronchial tube. 

[0008] (3) The powdered constituent in which it will reach and this medicine particle will carry out deposition even to 
lower respiratory tracts, such as a trachea and a bronchial tube, if a medicine is prescribed for the patient into a 
respiratory tract from a suitable container by the powdered tablet which consists only of a medicine particle. 
Since it is difficult to divide the powdered medicine of the draft dose when there are few amounts of medicines also in 
these, the powdered constituent of a medicine and an excipient as shown in (1) is used in many cases. 
[0009] The back excipient and medicine which were inhaled separating a powdered constituent as shown in (1), and 
carrying out the deposition of the excipient of a larger particle size to the oral cavity and a throat, as mentioned above, 
and only the medicine of a smaller particle size reaching and carrying out deposition even to a trachea, a bronchial tube, 
and lungs, and demonstrating the effect of a medicine on a part, or it being absorbed in blood from lungs and 
demonstrating systemic action is expected. However, even if medicines condensing and generating an aggregated 
particle with a large particle size is known and the medicine with a small particle size is inhaled, it may not reach a 
trachea, a bronchial tube, and lungs, but may carry out deposition to the oral cavity and a throat. Many this 
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phenomenon is especially accepted with a fat-soluble high medicine. Furthermore, it is known that the medicine particle 
with a small particle size will adhere to the excipient front face where particle size is large, if this adhesion force is too 
strong, it cannot dissociate from an excipient during inhalation operation, and a medicine cannot demonstrate the effect 
of a medicine expected by carrying out self-possessed to the oral cavity and a throat, on the other hand, if this 
adhesion force is too weak, a medicine adhering to a mixed container and losing in process in which a mixed-powder 
object is manufactured, etc. will cut In the case of an especially fat-soluble high medicine, adhesion in the mixed 
container of a medicine is accepted notably. 
[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention sets up the adhesion force between a medicine 
particle and an excipient particle the optimal, and is to offer the drug constituent for powdered inhalation which made 
the maximum manufacture efficiency and the effect of a medicine 
[0011] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, by casting a medicine particle to a globular 
form, this invention persons succeeded in optimizing condensation of medicine particles, and adhesion with a medicine 
particle and an excipient, and reached this invention. 
[0012] 

[Embodiments of the Invention] By this invention, a "globular form" evaluates a particle by degree-of-sphericity psiS 
(-pixv2 / S) of Wadell, and means 0.90 or more things, in addition — Although xv is a sphere product nominal diameter 
in this invention, the volume mean diameter practically obtained by the laser diffraction type particle-size-distribution ' 
measuring device based on the principle of the Fraunhofer diffraction is used. S is the surface area of a particle and is 
converted from the specific surface area measured by the air permeability method or the gas transmission method 
Moreover, the specific surface area SO (per unit weight) measured by the air permeability method or the gas 
transmission method with "it is smooth" says 1.75 or less thing by this invention. 

[0013] In order to make the interaction between particles into the minimum, making the surface area of a particle into 
the minimum is a means to reach easily, if it is the contractor concerned. Therefore, it is not new to cast a medicine 
particle to a globular form itself For example, in WO 96/No. 09814 specification, the claim of "the micro particle for 
treatment / diagnosis by the water-soluble material smooth in a globular form into which at least 90% or more has a 1 
to 10-micrometer aerodynamic study-pitch diameter" is carried out. However, there is also no publication of the 
example which the definition of being a globular form does not have in this patent, either, and is clarified about the 
effect of being a globular form. The knowledge of the medicine particle cast by the globular form in the powdered vapor 
raising the deposition efficiency to the trachea, a bronchial tube, and lungs was done for the first time by this invention 
persons. 

[0014] Since are and the globular form medicine particle of this invention needs the particle size for the range which is 
0.5 to 10 micrometer in order to carry out self-possessed to a trachea, a bronchial tube, and lungs, by the usual 
granulation, it cannot be manufactured but can be manufactured by the spray drying method, the crystallization method 
the supercritical fluid recrystallizing method, etc. Also in this, a spray drying method is the most common. The medicine' 
particle of this invention by the spray drying method dissolves propionic-acid BEKUROMETAZON (it considers as 
Following BDP) 10g in dehydrated ethanol 500mL, and prepares a sample solution. GS-31 (YAMATO Lab Tech) is used 
as a spray drier. Diameter of nozzle:0.4 mm r Inlet temperature: On condition that atomizing-pressure:2.5 kg / 
105-degree-C, outlet temperature:70-80 degree-C, liquid-sending speed:6.5 g/min, hot blast air-capacity:0.6 m3/min, 
and cm2** t spray drying of the above-mentioned sample solution can be carried out, and it can be manufactured 
(Example 1 of manufacture) 

Thus, the manufactured fine-particles particle is a globular form particle (psiS> 0.90) looked at by the 
scanning-electron-microscope image which it is obtained at 50% of recovery, and is shown in drawing 1, and is a pitch 
diameter. They were 1.5 micrometers and the range whose 85% or more is 0.5 to 10 micrometer. 
[0015] Especially although the medicine used for this invention will not be limited especially if used as inhalation in 
principle, what particles are easy to condense is mentioned. As such an example, a medicine with high cohesiveness is 
mentioned to a fat-soluble high medicine or a fat-soluble unique target. As a fat-soluble high medicine, 
adenoconticotropic hormone, sex hormone, active-vitamin-D 3 kind, and prostagladins are mentioned As 
adenoconticotropic hormone, as sex hormone, propionic-acid BEKUROMETAZON, triamcinolone-diacetate flunisolide 
budesonide, and propionic-acid fruity KAZON etc. As active-vitamin-D 3 kind, a testosterone, estrogen, an estradiol 
etc. 1 alpha, 24-dihydroxy vitamin D3, 1 alpha, 25-dihydroxy vitamin D3 (calciferol), KARUSHIPO triol 
1 oL ph o a o hydrOXy " 24 ~ OXO vitamin D3 « 1 alpha, 25-dihydroxy vitamin D3 -26, 23-lactone, 1 alpha, 25-dihydroxy vitamin D3 
-26, 23-peroxy lactone and 26, 26, 26, 27 and 27, 27-hexafluoro - 1 alpha, 25-dihydroxy vitamin D3 etc As 

I" 5, lt ,S ************ about prostaglandin E 1 (alprostadil), prostagladin F2alpha (dinoprost), a prostagladin 
12 (EPOPU loss tenor), BERAPUROSUTO, KURIMPUROSUTO, etc. As an example of a medicine with high 
rnm e c S i V r neSS ' the amount P e P tides of macromolecules, such as an insulin and a calcitonin, are mentioned specifically 
L0016J Although it will not be limited especially if it is usually used as an excipient of an inhalation agent as an excipient 
of this invention, polysaccharide, such as a lactose, grape sugar, a mannitol, fruit sugar, a sucrose, arabinose, xylitol, a 
glucose, a maltose, trehaloses and these one hydrates, and a dextran, a dextrin, is mentioned, for example. Most 
generally [ a lactose ] also in these, it is used. 

[0017] As long as it is the particle size which carries out deposition into the oral cavity and a throat in principle, which 
configuration is sufficient as the configuration of the excipient used by this invention, and it is desirable that 95% of the 
weight or more of particle size is the range of 30 to 150 micrometer. That is, when casting as a globular form like a 
medicine particle, a granulation is carried out by the method of depositing specific conditions which are indicated by the 
same spray drying method as a medicine particle, and the ****** No. 504427 [ four to ] official report etc. Moreover 
when not casting to a globular form, it is prepared by the particle size of the range of desired from a big particle by the 
usual mechanical grinding method. However, it has a certain amount of planar structure in the front face, or an excipient 
is not smoother than the front face indicated by the ****** No. 504427 [ four to ] official report, it is porous and the 
knowledge of the configuration of the rate [ of self-possessed ] to a trachea, a bronchial tube, and lungs where a 
surface area is large improving more is done by this invention persons. 

[0018] The amount of medicines used by this invention changes by the strength of the effect of a medicine of a 
medicine, and an effective amount contains it per tablet of one batch. 

[0019] The weight ratio of the medicine of this invention and an excipient is within the limits of 0.1:99.9-50:50, and this 
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rate changes with the amounts of medicines. Therefore, although the amount of excipients used by this invention 
changes with the amounts of medicines, it is within the limits of 10ng-5mg about. 

[0020] The medical-supplies constituent of this invention is the BDP particle obtained by the above-mentioned example 
1 of manufacture. In a V shaped rotary mixer, it can mix for 3.5 hours and 1.0g and 61.5g (following 100-400M lactose) 
of things which sifted out the pulverizing lactose (monohydrate-harmatose 200M; DMV company) to a 100-mesh path 
and 400-mesh-on can be manufactured. (Example 2 of manufacture) As a result of extracting 30 samples from the 
constituent obtained by doing in this way at random and measuring the BDP content, valve flow coefficient value was 
mostly mixed with 3.1% by homogeneity. The scanning-electron-microscope image of the manufactured constituent is 
shown in drawing 2 . 
[0021] 

[Effect of the Invention] A trachea, a bronchial tube, and the medical-supplies constituent for powder inhalation with 
the good rate of self-possessed to lungs are offered by this invention in this way, and the meaning is high 
[0022] & * 

[Example] Hereafter, although this invention is explained in full detail according to an example, these do not explain this 
invention and do not limit this invention. 
[0023] [Example 1] 

The inhalation efficiency evaluation this example of a propionic-acid BEKUROMETAZON globular form particle tablet 
carries out comparative evaluation with the following contrast tablets for the effect on inhalation delivery of the 
mixed-powder object (1) which comes to contain propionic-acid BEKUROMETAZON (following globular form BDP) and 
100-400M lactose (specific-surface-area S0> 1.75) which were cast by the globular form obtained in the example 1 of 
manufacture. 

(1) Globular form BDP+1 00-400M lactose (this invention tablet 1) 

(2) The lactose for globular form BDP+ inhalation (this invention tablet 2) 

(3) Trituration BDP+1 00-400M lactose (contrast tablet 1) 

(4) The lactose for trituration BDP+ inhalation (contrast tablet 2) 

It is the Pharmacopoea of Japan BDP (Fujikawa, Inc.) in the trituration BDP here, and the lactose for inhalation 
(Pharmatose 325M and DMV) is the recrystallized lactose monohydrate, and it has the smooth front face (SCK1.75) The 
tablets from (2) to (4) obtained BDPLOg and the 61.5 g lactose according to the example 2 of manufacture by mixing in 
a V shaped rotary mixer for 3 to 4 hours. Each 30 gelatin No. 3 capsules were filled up with these [ 5mg ] (each tablet) 
They are two crotches about the medication machine Inhalater MTM (BERINGA in gel HAIMU) which filled up two 
Anderssen cascade impactors with the above-mentioned capsule. Attracting each cascade impactor by 1CFM (=28.3 
L/min) flow rate using the equipment shown in drawing 3 installed through the induction port, 30 capsules per each 
tablet were made to attract at intervals of 15 seconds, and it evaluated. The fixed quantity of the amount of medication 
machine survival, the amount of capsule survival, induction port coating weight, the pre separator of an impactor, a plate 
self-possessed amount, and the backup filter (BUF) self-possessed amount was carried out in the high performance 
chromatography about BDP for every tablet. The result of evaluation is shown in Table 1-2. In addition this evaluation 
was carried out on condition that 25 degrees C and 40%RH (the same is said of the examples 2-3). The acquired value 
is the total value of 30 capsules, and it can be considered that a fraction (% value over the amount of encapsulation in a 
parenthesis) is the average of 30 capsules. 0.65-5.8 micrometers (Stage 2-6) a lower respiratory tract with as opposed 
to L under a tablet / clinical ] a content in a fraction — self-possessed — a part — it corresponds About this fraction 
(1) which is this invention tablet, and (2) are equivalent, and these showed the high value (about 1.4 times) intentionally 
to (3) which is a contrast tablet, and (4). The tablet of (1) and (2) was more nearly intentionally [ than the tablet of (3) 
and (4) J low about the fraction of capsule survival, and it was the result of moreover calling it (1)< (2). Moreover in 
many cases, in scanning-electron-microscope observation of the fine particles for survival among a capsule, many fine 
particles |_ that the medicine particle has adhered to the lactose ] and fine particles which medicine particles are 
condensing were especially seen by the tablet of (3) and (4) to the medicine BDP particle and the lactose having 
distributed and existed by the tablet of (1) and (2) 
[0024] 
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[0025] 
[Table 2] 
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[0026] [Example 2] 

Spray drying of the inhalation efficiency evaluation prostaglandin E 1 (alprostadil; henceforth, PGE1) of a prostaglandin E 
1 globularHym particle tablet was carried out on the same conditions as BDP, and the globular form particle (psiS> 0 9) 
was obtained It is ethyl acetate about PGE1 as a contrast particle. Made it dissolve in a /heptane, it was made to 
recrystalhze the mortar ground the obtained crystal, and the particle of a particle size (1.9-2.0 micrometers) equivalent 
to a globular form particle was obtained. Like the example 1, the globular form or PGE1 ground particle 100-400M 
lactose, or the lactose for inhalation was mixed with the V type mixer by the weight ratio 0.4:99.6 for l'to 2 hours and 
the following tablets were prepared. 

(1) Globular form PGE1+100-400M lactose (this invention tablet 3) 

(2) The lactose globular form lactose for globular form PGE1+ inhalation (this invention tablet 4) 

(3) Trituration PGE1 +1 00-400M lactose (contrast tablet 3) 

(4) The lactose for trituration PGE1 + inhalation (contrast tablet 4) 

It filled up 90 gelatin No. 3 capsules with 5mg of these tablets at a time like the example 1 (each tablet). Attracting each 
cascade impactor by 1 CFM (=28.3 L/m.n) flow rate using the equipment shown in drawing 3 which installed the 
medication machine Inhalater MTM (BERINGA in gel HAIMU) filled up with the above-mentioned capsule 90 capsules 
per each tablet were made to attract at intervals of 15 seconds, and it evaluated. PGE1 fixed quantity in each portion 
n 3 c r c e e o high performance chromatography for every tablet. The result of evaluation is shown in Table 

u t m ' cro [ Tieters (Sta S e 2 " 6 ) < 1 > whose a fraction is this invention tablet, and (2) are equivalent, and these 

showed the high value intentionally to a contrast tablet (3) and (4). Also about the fraction of capsule survival, it was an 
example 1 and this inclination, the tablet of (1) and (2) was more nearly intentionally [ than the tablet of (3) and (4) ] 
low, and it was the result of moreover calling it (1) < (2) 
[0027] 
[Table 3] 
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[0028] 
[Table 4] 
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[0029] [Example 3] 

The coating weight evaluation diameter of 58mm to the stainless steel can container wall of a BDP globular form 
particle tablet, With the stainless steel can (one side of the base of a pillar is opened wide) of the shape of a pillar with a 
height of 750mm 1.5 g was taken respectively and (1) globular-form BDP+100-400M lactose (this invention tablet 1) and 
the lactose for (2) globular-form BDP+ inhalation (this invention tablet 2) which were manufactured in the example of 
manufacture and the example 1 were shaken in the base diameter direction with the shaker for 2 hours. During shake, it 
covered and scattering of fine particles was prevented. The free wheel plate after shake was taken and contents were 
taken out. Furthermore the spatula struck the stainless steel can lightly, and the powder tablet was discharged. 
Weighing capacity of the taken-out fine particles (it discharged) was correctly carried out with the electronic balance, 
and fine-particles adhesion and surface coverage were computed from the charge to a stainless steel can. Moreover/ 
the stainless steel can was extracted in the acetonitrile of 5mL(s), the fixed quantity was carried out in the high 
performance chromatography, and adhesion and surface coverage were similarly computed from the charge. The value 
computed by the weight and extraction was equivalent, and were (1)9% and (2)16%. It was shown by the globular form 
lactose from this that there is [ less adhesion into material ] to use the usual lactose. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The transmission-electron-microscope photograph of the BDP globular form particle manufactured in the 
example 1 of manufacture is shown. 

[Drawing 21 BDP globular form particle manufactured in the example 2 of manufacture / The 
transmission-electron-microscope photograph of the lactose for inhalation (weight ratio 1:61 5) is shown 
[Dra wing 3] The inhalation efficiency evaluation equipment used in the examples 1—2 is shown. 
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